Objectives/hypothesis Reported here is a randomized retrospective analysis of 28 cases of elongated styloid process causing nagging cervicofacial pain, both unilateral and bilateral, and the effect of styloidectomy in these cases in relieving the symptom complex of the patient, in situations where conservative management failed in alleviating the symptoms.
Introduction
Ninety-two patients presented to our hospital between June 2006 and August 2008, with complaints like throat pain, diffi culty in swallowing, painful swallowing, unexplained ear ache, painful mouth opening or jaw movements and headache. All these patients were thoroughly evaluated clinically and radiologically. Of these 92 cases, 64 cases were diagnosed to have clinical conditions that were responsible for their symptoms. These included conditions like chronic tonsillitis, migraine, gastroesophageal refl ux disease, cervical pain due to arthritis and rarely, otalgia of unknown origin and idiopathic glossopharyngeal neuralgia. All the patients were assessed clinically for the presence of elongated styloid process. A total of 28 patients were clinically detected to have elongated styloid process, both unilateral and bilateral after palpation of the tonsillar fossa, thereby causing tenderness. This was further confi rmed by radiological investigations. Most of these patients (23 out of 28) presented with diffi culty and pain while swallowing as well as persistent throat pain.
Materials and Methods
We studied 28 patients; 17 were females and 39 were males. The diagnosis of elongated styloid was confi rmed by the persistence of tenderness on palpating the tonsillar fossa after injection of 10% ligocaine into the fossa. All these patients underwent a trial of the drug carbamazepine, taken orally at a dose of 200 mg TDS for 3 months, but without any relief in symptoms.
A radiological correlation of these clinical fi ndings was done with the help of computerized tomography with threedimensional reconstructions.
These patients were taken up for styloidectomy after complete evaluation. Twenty-seven patients underwent transoral transtonsillar approach styloidectomy, while one patient required combined transoral transcervical approach due to diffi culty in access. The steps in the surgery included conventional or KTP 532 laser-assisted tonsillectomy followed by separation of the capsule of the tonsil and the superior constrictor muscle. The styloid process was identifi ed deep to the superior constrictor muscle. The skeletonizing of the styloid process was an important surgical step, as it made the bony prominence easy to identify. The attachment of the stylohyoid muscle was then identifi ed and separated from the styloid process. The styloid was then palpated up to its attachment at the skull base, and excised using appropriate size bone nibbler. Following styloidectomy in all the cases, the fossa was inspected with rigid endoscope to aid detection of bleeding sites. After achieving good hemostasis, the fossa was packed with gel foam.
Postoperatively, the patients were kept on nasogastric tube feeding for 48 hours along with broad-spectrum intravenous antibiotic, anti-infl ammatory and analgesic agents. Most importantly, good oral hygiene was maintained in the postoperative period.
Four of these 28 patients underwent unilateral styloidectomy, depending on the side where elongated styloid was detected by clinical and radiological evidence. Ten patients had already undergone tonsillectomy previously.
The intraoperative diffi culties encountered were: Excessive bleeding from the fossa Diffi culty in skeletonizing the entire length due to diffi culty in access Diffi culty in reaching laterally placed styloid processes Sustained contraction of the stylohyoid muscle, causing diffi culty in identifying the entire length of the styloid Rarely, in a few cases, where the calcifi ed portion was deeper than the radiological image. Thirteen patients had styloid processes measuring between 31 and 40 mm in length. Only one patient had a styloid process measuring above 40 mm and underwent the combined approach styloidectomy. The same patient had a styloid process length of 24 mm on the opposite side ( Figs.  1 and 2) .
Patients who were found to have styloid process measuring between 12 and 20 mm also underwent glossopharyngeal neurectomy in the same sitting.
All the patients were followed-up at monthly intervals for a duration of 6 months. At the end of 6 months only one patient had the persistence of symptoms. This suggests the importance of psychological assessment, wherein the authenticity of the patient symptoms comes into play.
Discussion
The styloid process arises from the temporal bone immediately in front of the stylomastoid foramen. The normal legnth of this process is 20-25 mm in adults [1, 2] . The mean radiographic length of the styloid process has been reported to be between 20 and 30 mm [3] . Its shape is cylindrical, tapering gradually toward the apex. The apex of the styloid process is clinically important, because it is located between internal and external carotid arteries, just lateral to the tonsillar fossa, within the lateral pharyngeal wall. The tip of the styloid process is continuous with the stylohyoid ligament, which extends to the lesser cornu of the hyoid bone. Muscular and ligamentous structures are attached at various locations of the process. The attached muscles are the stylopharyngeus (arising from the base), the stylohyoid (attached to the middle portion) and The innervations of these three muscles are the glossopharyngeal nerve, the facial nerve, and the hypoglossal nerve, respectively [4] . The stylohyoid process and ligament are derived from the fi rst and second branchial arches, in addition to Reichter's cartilage. In the adult the stylohyoid ligament, which is normally composed of dense fi brous connective tissue, may retain some of its embryonic cartilage and thus have the potential to become partially or completely ossifi ed. This complex is composed of the styloid process, stylohyoid ligament and the stylomandibular ligament [5, 6] . If these structures solidify, they can cause the pain and suffering present in symptomatic cases [3, 7] . Although patients may sometimes show clinical symptoms with the reported prevalance from 1% to 5%, the condition can also occur without any clinical symptoms [5] . With the occurance of symptoms, this entity is known as either "Eagle's syndrome" or "elongated styloid process syndrome" or "styloid process-carotid artery syndrome" or "stylohyoid syndrome" or "styloid process neuralgia" [5] .
Eagle reported several cases of cervicopharyngeal symptoms associated with a radiographic diagnosis of an elongated, ossifi ed styloid process occurring a few months post-tonsillectomy [8] . He described the symptoms as nagging or aching sensation in the throat, similar to the chronic pharyngitis, pain spreading to the ear and the mastoid region, diffi culty in swallowing, and a sensation of foreign body in the throat [8, 9] . It may develop infl ammatory changes or impinge on the adjacent arteries or sensory nerve endings, leading to the symptoms described. A diagnosis of Eagle's syndrome is applied only when ossifi cation develops within a period of time after trauma, with accompanying symptoms.
Eagle's syndrome may be caused by tonsillectomy or traumatic fracture of a mineralized stylohyoid ligament [10] . A diagnosis of stylohyoid syndrome is applied only when patients have stylohyoid chain ossifi cation and/or styloid process elongation with symptoms; there is no history of cervicopharyngeal trauma [11] . Diagnosis can usually be made on physical examination by digital palpation of the styloid process in the tonsillar fossa, which exacerbates the pain and with radiographic work-up. In addition, relief of symptoms with injection of an anesthetic solution into the tonsillar fossa is highly suggestive of this diagnosis [12] .
An estimated 2-4% of the general population presents radiographic evidence of an ossifi ed portion of the stylohyoid chain [13] . The estimated normal radiographic length of styloid process is 20-30 mm. Of pathogenic importance is the spatial position of the tip of this process [4, 8] . Keur states that, if the length of the process or the mineralized part of the stylohyoid ligament appears to be 30 mm or above on radiography, then it can be considered as an elongated styloid process [4] .
When symptoms do exist, there is little correlation between the extent of the symptoms and the severity of the ossifi cation. The majority of symptomatic patients have had no recent history of tonsillectomy or other cervicopharyngeal trauma trauma [13] [14] [15] . The clinical symptoms of an elongated styloid process can be misdiagnosed, as salivary gland disease, otitis media, temporomandibular myofacial dysfunction syndrome or glossopharyngeal neuralgia. In addition, stylohyoid syndrome must be differentiated from all the various dysfunction related to temporomandibular joint problems [7, 16] . Treatment options for stylohyoid syndrome include surgical removal of the elongated styloid process or ossifi ed stylohyoid ligament, injection of a steroid solution or long-acting anesthetic at the lesser horn of the hyoid or the inferior aspect of the tonsillar fossa [7, 17] . Treatment in cases of true stylohyoid chain ossifi cation caused by trauma (Eagle's syndrome) is immediate surgical excision, involving the intraoral approach, with complete surgical excision of the styloid process and/or ossifi ed stylohyoid ligament. The extraoral lateral neck approach is only indicated when the intraoral approach is not possible, as in limited jaw opening [15] . Postsurgery, thrombosis of the internal carotid artery is a dreaded complication.
Conclusion
As an anatomical variant, elongated styloid process has been established for long. However, its association with symptoms such as nagging cervicofacial pain, not relieved by conservative management needs to be evaluated, for complete cure. Glossopharyngeal neuralgia as a part of Eagle's syndrome is an important clinical entity. The psychological status of the patient is of prime importance before non-relief of symptoms is judged; it could be a clue to malingering! With a clinical suspicion of elongated syloid process, radiological correlation would be the key to diagnosing this uncommon entity. It goes without saying that a meticulously diagnosed Eagle's syndrome with radiological correlation is best treated by styloidectomy as a fi nal treatment modality to relieve the patient of his nagging symptom complex.
